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^ ^ls(a k )» ^fl^*>7} ^ ^lfe, ^l^(a k )7V h(t)^ « 7Hb 

^ 3)cfl 6J|b] 0303 ;f |3=l ; a^tfl <Hlei ^-^H ^IJL'Jhg- 

°l-g-<5}c*j oflel ^ lit l^}^ JsL^jsRr ^3 Is. ^ <H1&) <£^# 

IS. ^"^^ 4^ V £7|- ^Sl^L, ZLoll 4f *>=«11<H 

7> ^*fl*H, *fl^ ^AlJrO] S?i 0 l U>^C^£ ^sM^x] <&JL 


£ 3 
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7^*8 3l {Apparatus for signal processing and method thereof} 

£ 1^ ^^l^^l PRML ^Jojcf. 
£ 2^ DFE ^S-I- 

£ 4^ (a) ^ «-g- f-4^>7l ^ ^sflo] oj^ A]^^ofl cfltsfl ( 5 )^. ^ 

^£L^ ^ s-f 4^ €3 ^-§r A]s(y(t))^ ^Efls]- 

(c)*>^ ^3^2] ^ f-:o)-*V Al5:(y(t))^ ^§ « uJ-Ej-yfl 

£ 5^ (a)^l^ ^IJl^ (b)^ 7}^-& ^IJl ofl-a- £X|<5)- y A°)^. 

£ 6£- ^^*>7l ^J: 7fl^ i|-£o|c}. 
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<8> o.^ ^ 7 )a. n fl^|^ *fl^.fi- f45} ^IJlI- =-#s>oi 7fl^*>^- 

IHM^, ^^HCslicer) u cH , ^ <S(Part ial Response Maximum 
Likelihood ;PRML) ^ 3^ ^ 5. °1 (Decision Feedback Equal izer ;DFE) IM©] SZtf. 

<9> ^5}o]A^ oJ^| ^(threshold) ^#71^. ^S)J1 *fl^H ^ H3L^t o}^^n. 

<io> £ °J^r^°J PRML -7^1 PRML^r sqs. i^H. 

o]^e(-ol^^- o]^e(.ol^o^ Tfl^l- 2:*ls}7l ^ ^ LMSCLeast Mean Square) IJ-JIB^ # 
^-(100), <^ ^#71(110) ^ wlEial ^sc-1(120)# ^fl^5.^-Bi ^ 

°l*r « ©1€5+©1^ ^ LMS #^-(100)-i: €*Hr *§Efl^ 

^ -g-#JlS ^lcf. o] AlsS^-Ei ofl^ ^#7l(ll0)7> <Hlei# ^#?Vcf. H]^ 

<n> 5. 2^r H*!^ DFE S^ltb 3j_o , *fl2FIR 1^(200, 210) ^ ^ 

31 & ^^71(220)1- i^g-tHl. afllFIR ^(200)^ sqS-i^S. He^oIji, *fl2FIR *gB\ 
(210)fe 3\]E.*H ^E^ojcf. *im-8: f-^tb ^l^L^r afllFIR €^(200)* 0 JtH& 
€3 71(220)5. °J« &$7W*\ #^°J ^3°1 ^3^1 ^ <=>} ^ 

3 &°1 *fl2FIR =1 3 (210)5. *fllFIR ^(200)^ *fl2FIR ^El (210)31 

<12> A o V #^ A]Jr ^ ^EfojAi if^S) ?V^>M- ^ 
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°1 IM*!^ ^r^-i" 7}*H, PRML^m- DFE -f t^H- s>=?|<^ ^<*U1 

^-#£7} nfl-f £LCf^r ^-ir 7^c}. 7>^ , -^tb PRML ^ DFE^ -^7] ^ 

^^^71 flSfi 2x(^Ei ^ ^)x(^Bl 7fl^) ^£31 ^^7l7> l^Tll ^ 
^ PRML^IM- DFE ^ J r, ^7> ^ o>q ^ ^ ^£ 7^}s}tf 

<13> £ °l^ul^> 7l#^ ^MItt, *>=*H<H ^ iSS?|^2] 4 #5.* ^ 

71 ^*fl zfl^ Ajjr 7}&r% 6\}H]7} 7H V ^ tflgfl^^ £ ^ 

^ 3-g-*>i=. ^11 *fl^ ^ ^.g- ^^*>^cfl olcf. 

<14> ^y) «fl^*>7l ^fV, ^ 2)3,2) -tlS(a k )^ ^^*>7l ^ 

*V ^JL *fl>$ #7] ^J^(a k )7> h(t)Sl 7}*}±r #7] ^<HH 

TJ^o] *fl^ #§d ^SKyCt))^.^ ^tfl oflel ^ cg^ o. 7J^}^ ^tfl 6,^ eg erf ^ 

A oM ^tfl cgctf ;£>§«- 6^ ofls] cg^A o Vo| AlJrnKg- o}^}^ 3) ± 

€ « M 4dJ:(y(t))S.^-El ^ 3-g-*}<^ 71^- ^-^^ 


22-6 





1020000072122 


2001/6/1 


<16> 


a o v 7] ^is. 


^1^-1- #7l 7]^3LS.*) H^l^-ol H>f-2j€r>Cf. 

^Jl (threshold decision)^ -f-Sfl °j s^Jl 

y(t)S^-Ej 71^- ^IJl a k l- ^^o] v}#^t±. 

^ $M ^ ^lJL<q 5Hg)^H 7l§AlJl(x(t))* # 

31; ^71 <^ ^l^(a k )7> .n-fi-^ *fl\a^(h(t))-§r 7>^1 *fl^# ^J4«r 41 3L 

3 ^lJl(yi(t))3L^Ei ^ 7>^tt ^le-i ^S.€-g- ^-7^1; #7l ^ 7^*V zj- 

^ oflei 7>^1 ^-7] 71^ *># n ^> 7 > 7># ^ ^ & ofl 

3 7>^1 ^"71 7l§ tfl^l*>o^ A>7l oflS] ^^>^ ^l^( yi (t))l- 

71^ ^}JL(x(t))^r, ^-71 71 nflSflofl 71^ ^lS(a k ) ^^-i- ^iS 7>XlJl 

ell's ^o] 7 > <a<Hi4^. Ai^is. sH oi^ ^iCbk)^, *fl^ M-eH^ # 

1 &f-^(h(t))7} ^^-^^1 H^a)*}!}. 

^oM ^cfl ofle^ ^Tj-^1 a o V 7 ] AiJ:(y(t))^ efl^o] 2 7fl oj^Vo] ^o_ ; 

ell*S# 7^9}- -S-g-s>^ ^ «fl^ 311§*r ^3 ^l^(y(t))^ 
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<2i> o^HH f^-g; ^M1§1 ^$cj-. 

<22> 3^- ^^o^ a] jr ^ *v^o} 1-^.^^, ^cfl oflei <goi ^3^(300), ^ 

3 ^ ^^-(310) ^ 4^^(320)^. ^tfl °fls1 ^-^(300)^ 

5) ^^ol og^ Al^(y(t))^E^ 7>^^ 3|tfl ofl^ cga^ ^^t)-. y( t )^ ^-§-2] 
<23> [^«V^1 1] 

<24> o^7l^ f a k ^ {1, ^^"i- 7M7 : |l4 L 7flSl S^S)^" ^ *1 !i ^oUl, k 

3*r, tTT Al^>, #3, ^L5lZL n (t)fe 3MH 7l-fAlo]- ^o]^^ 

^-eM4. h(t)^ tq^m ^Ji^l ^ ^ x-i^-a] nfl^^ q-EHfl^ 5 fl^ ^ig- 

2) 7}^z\}$\- ^ S-f ^ sfl^ ^-^tV A!Jr( y(t ))o} ^2}- ( C )*}.EL 

^^■g-S] ^lS(y(t))S] ^Efll- M-E}^ 

<26> sjcfl oflej cg<* «-(300)^ 2^ £°l t y (t)S.^-^ a|tfl oflei ^ 7}.^ 

<27> [^*VA] 2 ] 
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<28>o}7H o 1^ efl»g( saturation levelHH <>fle|7> 

Pth (y k la k ) tt ^ ^ y7> 3l^(SEfe- 7)^) ij=L^ a k £f ^-g- sj-f-olcf. ^ 

yi(t)fe ^U^MH oj^ x\3L9\ #5j a]s7> ^lr°l ^^^ofl ^*fl 

a ^ €■ ^^l^rcf. °1 -^Jl^b ^efl4=)#=(threshold) ^^Hl 

sfl^o]] tfltr JE*}*1 (crossing point)^: dt^ ^-g- 2}^ ofl £\ 7}^ 

^il^ £ Jl , ZL <$<*o\] ol^ Aljr-i- yi ( t )^ ^l^tf. £^1^ ^ 

* ^ $1^1^ 4^ efl^^l tflsfl y(t)7> J2*><5}^r -tlS. 3lol7> ^^t4^ ^^r 0 l 


^llt yi(t)s.^ 3#^cf. ^71611a-1je. <^1, ^^tr ¥ zflM tflsfl y(t)7> in. 
^tfl o]]ei 7>^ ^^o] ^ ^o]r4. £ 4^ (b), (c) oi<q<q rf^ ^ 3H3<>|] ^sfl, 

7>^*V *fl^ ^ <S3l 2 7fl olAj-o] y A o\] rfl^A^ ^*ti 

sfl^ ^-2. 3l>§2r ^Utr 7fl^ Bflt^- ^ ojtf. 


<29> 


3^ 2^ ^S. f-^tL( 310 )^ ^tfl 6fl5^ ^ ^^-(300 HH ^ 


#*> ^ljr yi (tH 7}^*V ^Sf 7}^ 4oll A>-g-^^ 

7l§^ol x>B^l^ {xi 1 X2 > X3,X4 > X 5) X 6 } ole}^, o^7]o]l ^-g-^Hr yi(t)7> ^ Afl 
#^ Al^oflAi ^>BllS. {01,02,03,04,05,0 6 >^ ^11- SZ^., <^Bl t^-i- Jl^ 

tr cf^- 7>^*V °1M -§-^tr A]^oj) r^Bfl {c2,C3,C4,c 5 ,c 6 ,c 7 }^ ^lfl^l- 
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7}^1 7>^§ ^ 5>}JI, ^«J*b ^1-^ Al^ofl rflsfl {00,01,02,03,04,05}^ a]^^ 

# 7>^1 33°.^ ^t!r 7p3^ ^ 5W. £ 5^r (a)^ <JJlS1 (b)°fle1 7}^ ^S.^ 

^11- s^tv ^13 ^-^-^-(310)^ 4-8-^ ^^ai 34 ^ 7]§ Xn# 

<30> [^Sj-^i 3] 

Y>b np h(kT-pT), b n ={.. .a k . x ,a k ,a^ x ,...} 
p 

<31>b n £: 71^- ^]s(a k ) ^iS ^o] 7 > *-Hr A] °l^f-o^ 7 |_ 

^tt ^IJl il^t^l =L ^§ 1^1 JsL^l^-. 
<32> 1] 


1 n 1 ■ ■ • 

b n.-k 

V- 

1 b n.O 

b n.l 

b n.2 


b n.k 


1 1 1 ...1 1 

1 1 

1 1 1 

1 1 

1 "I 


1 "I 

1 1 1 

1... | 

1 2 | ...1 | 

1 1 

1 I 1 

1 1 

1 "I 

-1 

1 "I 

1 "I 1 

1. . . 

1 = 1 1 

1 n | ...1 | 

1 1 

1 1 1 

1 1 

1 "I 

"I 

1 "I 

1 "I 1 

-1. . . 

i n+1 | ...1 j 

1 1 

-1 1 -1 

1 "I 

1 1 

1 

1 1 

1 1 1 

1... 1 

1 : 1 1 

1 N 1 ! 

-1 | 

-1 1 -1 

1 "I 

1 1 

1 

1 1 

1 

1. . . 

b n ^ 7]4=- 





• ^ 


7}*H}. 

JE. 1-Br d=2^1 ^ 



x n £- bn 4 



r h(t)4^ 


<33> 


<34> 


7>^1 7>^*V ^\SL7} #-%-&o] *fl^,g. -f-ufsV o]a o 1-^ ^ M.^. A]jro] 
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<35> 4] 


* * 


<36> <#o\)*] m £- 1,...,M<?1, ^S^l olcjl^o) Jl, Xn c) n o. 7 ] 

D7} ^-f^l ^Jl , tiling 7l^A]Jl^ 3. A]Jr TjS^l 

<37> Aljr ^.^(320)- y(t) ^ A]^ # sjcfl oflel ^ ^ o]9]o] ^ 7} 

^3LS. Cfl^l^ ^tfl oH&l ^o\]*]o\ Ajjrofl ^ yJ-^-SV ELefl^l-iEL ^ ^ 

(threshold decision)^- ^--g-^rTlM- ^ J2.M ^^tb ^r^l5l#^r ^-g-^ 7) 

<38> S. 6£r ^tgaj Jg-^ ^*>7] *fl^ *o Vl ^ Jlf-JE^l, -g- ^^1 

^IJl *fl>$ ^^H^r ^7-1, ^ *fl^] 7l^-^>7l ^^5] AlJ: ak7 ]- 7|-^1 Ajjr 

7}*\5L eflt €<>1 a k 3 m *±°] *\m ^7A^r ^iL b k 7} 

^ &<>1 ^ ^ff^ h(t)# 7>^1 SflV^ J§-^ nfl^ ojAV^o] ^d]^ 71 

^ ^ x(t)S ^lr#t!:Cf(600^:^l). x(t) ^>#-8r 3^1^^ ^ 

71^ >fc!JL (x(t))*r ^i(b k )Sf *fl\S ^ 1 &^(h(t))7l- ^^7> &t±. JL 

-8-$ ^^^(hCt))^- 7>*1 *fl\d #^ AjJil- |H l-o]cf(610^7]l). ^-#=1 
7ia. A)i (ak)7 } ^ ig+ h(t)s q. tl^^ £*H1 ^°l^f-o] *r*Hl l 

^ ^ISOlCf. A] 2. y(t)S^-Ei oflSl ^^#01 ^ 7]§ olA>ol A]Jr ^ 
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-§- 3»W(620#7)1). o$7}*\ iHjRr ^ 7)^z\)<>) ^ ^S^H 

^ *fl\^ ^-^m f^°fi^ <4|#^- ^ ^l^^ol sic}, oj^-g- ^ 

&-§: ^^*>^ °1 tflf!: i2*r^ (crossing point)-!: ^?J; 

* =^tfl 7}^ <g <^ ^#<5>JL, ZL ^^o]] Yl ( t )^ 

4. ^ Bil^l cfl^fl y(t)7> JE*}^ ^j^-g; ^JJr ^ol7]- ^M-^r ^ ^oj^. 

ZL ^£2] ^ ^-#-§- ^ 7]-^ ^^ASAi ^#^>J7 ; ZL <^^oH ^ ol^ A] 

S# yi (t)SAi ^7H>HS. ^M, EflM tflSfl y(t)7> JE*}*}^ 

*l^£r ^IJl ^°l7> H^M-cr ^llo) ^o^S n HI*}^ ^ ^Tjo] s) tfl 

7}^ ^^o] ^ 3MtK tf-E- -ip^ 7>^1 ^fl^^l &<H>H, *ti\t-§: 41 3: 3] 

2 7]] nfl, 6j|3 ^#*l-7l ^«fl «fl^- ^ -f-Qj^ 71] ^o^ ^ 

(t))S^-Ei 7}^ oflfr| TjSfl- ^#^4(630^7^]). o] 7^ £ £ 3 6j) ^ ^ ^ ofl 
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cf. zj-zfsj ofle] ^S.^ ^11 x (t)^ 4 v #t!- ^-s} 

-H, 7R> ^(D)l- 7>^1^ o\]Z] olnflo) 7]^ AljL x(t) 

« ^(640^1). o] a^tfl ^ 7>^ oflei ^ 

# ^1315. iL^f^ ^r^l^l 3fl^-*Vc(-. nj-^nj-o.^. ^ A]^r y( t )^ ^ 640^7^1 

6(H<4 ^-o] ofle^ ^l^ia^ q-^^l 4l3:#ofl tflsfl 7_v^fV ^iifl^tJEL 

(threshold decision) JE^ 27fl o] #01^14 ^ *ti^ tplH 

^(650^711). 

<39> o]Q go] ^ Aljrc,} ^ oflel ^ 7>^g- ^-g-ofl tfl«fl^^> ^ 

^ ^ &JL « aj-g-.^ ^tt LMS Af-g-^ ^^. 7 > t^^o.^ 

x(t) 7fl^^j ^>o.5. >S-7l igsM ^ ^ls^e]7|- 7>^^>rf. 

<40> ^ofl S]*}^, ^Cfl ofliH ^ 7 >^ «^^6fl tflSfHn]- *fl \£ 2^ % g. 

^*fl*H, *fl^ S^ol U^c^S. S^H^ ^5}-Al7l^ <&JL ^ljr 

^^7> 7}^*>Cf. 
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1] 


31; ^ 

#7l ^ o]^]^ ^ x)$_ c$oio\] tflsfl ^ 2 <y:Ji^## 3-8-*H ^ 

1- *fl>$*Hr #7fl# ^Hl^ ^^-S, A]S ^ w o V^. 

2] 

4^ #JL(a k )l- ^fl^*>7l #JL #*H 5^*1, 

#71 #s(a k )7> h(t)5l « 7>X]^ 7 is.nfl^ji» ^-4^ ^ ^ #JL(y(t)) 

^tfl ofl^ ^ ^<Si^ £|tfl oflfi] <3<* ^JjL; 

#7l ^tfl oflel <^ ofl ei «^^#sl oflal °l-g-s><*| ^ 


#7l ^3. f^^H J^S} Al. 


-5r ta t) o 


#71 #Jl(y(t)Hl cfl 


*fl ^JLsl^# ^-g-^H 3 3^ 71-1=- ai^I- ^j-T^Kr a]s i##^r 

.^^.s ^ ^Is. #*1. 
3] 

7fl2*<Hl #71 a^cfl CHI Si ^-SRr, 

#71 ^ ^ <^ *J #^ #J17> ^^1*M1 ?£-g; S-^O] 5fl^S.^6jl 
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^ -£1.2- *fl*<S 
4] 

^12%H1 5tM*1, A> 7 ] ^cfl 6j)Bl ^ 

% ii^<5}<*| °1 efl^o)] tfl^ oia Aijr y ( t) oj 

m*r^ (crossing point ) AS ^ zl ^^s] ^ ^?># 2) 31 ofls] 7f^ ^ 
^ ^ *fl*3 
5] 

9X°]*\, ^tfl °fla| 

y(t)^ j]7^>^ CL^tt-El ^tgcq ^ o\)z] ^JLS^ ^^f- 

-§■ 7fl^S 
6] 

^12^ $Z°H. #7} Y-^, 


^16%H1 ^7] ^si 
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8] 

*H2*<H1 Sti^H, ^7] ^ ^S. fH^fe, 

7l^-Al^(a k )7> 7>^1 A]S ^o] JjL£..§. 7>>0 ^ljl(b n )7> 

*fl^ #4^ *fl\T^l- S.'SSl 7l^A]^# A}-g-sH ofl^ ;g 

SI- ##H"§r ^-^^-S A}Jr . 
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[3^8" 10] 

*fl8*<H] &<H>H, ^71 ^ ^-»Rr, 

a^tfl oil ^ <3<* ^^jMH slcfl <3<3^ 41 3L yi (tHl tflSfl 7>^^r 

°fl ^S.^ ^^o^ ^ ^ *fl^ 

[3^8" 11] 

^3 


22-16 


1020000072122 2001/6/1 
12] 

IE el] 4=1 * = (threshold decision)^ -f-*ll y(t)S-^Ei 7l^- aIJl a k 

# ^^§- ^8.515. 3H #*1. 

13] 

« S3 3 #J:(a k )l- 3H "<HH1 &<>H, 

^ &°1 ^"71 *fl^-§- ^^tb ^ ^l^Sl S^*}^ 7l^]jr(x(t))l- 

#7l ^lJL(a k )7> #7l JH^^r ^S.(y(t))S.^ ^ ^3 

# ##*}*=■ #31; 

# ^Hfr^Hr #31; 

#7l ^lSi ^5.* 7}^l -*1JL<4 #71 7l$ ^c*] 

^>7> 7># 3£r * oll^ ^S.^- 7>^ ^1^1- ^-71 7l§ aIJlS <M<5 r <3 ^"71 <Hlei 

^■#3 ^ls( yi (t))l- Ji^Rr #31; ^ 

«- #3l» SE^-^g- ^£.3. ^ ^S- 3H y o v ^. 

[^^%> 14] 

*U31H1 5tM*1, ^"71 7l§ ^SL(x(t))fe, 

#71 71 D fl^Hl 71^-^1 A]^(a k ) 7Wi Sflt ^°l7> A] 
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^K 1 ^ Us. 4*8 y o v ^. 

15] 

^- *fl>$ w o V^. 

16] 

*I)131H ^7} a^tfl oflej ^r*^, 

^IS. y(t)^ ZL*}% (crossing point )i£^El H ^ ^Ti^r ^ tfl ofl ^ 7}^ 

f^AS ^ 4l3< *fl>$ 

17] 

*fii3*8-°fl ^"71 ^Cfl oflS^ a>^ ) 

4±3L y(t)^ iE*^ ^LS^ ZL ^ ^tfl ofle^ Jl3L^ ^3^- 

18] 

^13*oH] $X°)*\, ^"71 ^cfl ofle] xv^, 
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19] 

*fll3%Hl 5a°H, #7] ^ 

^efl^*^- threshold decision)^ f-*fl <^^!Jl y(t)S,^ 7}^ ^s. a k 

# ^-^^ ^ A}jr 
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